* PROJECT ARGUS * REACTIVE METAL RESEARCH 


SPACE SCIENCE * AIRCRAFT SAFETY RESEARCH 


Vol. II No. I 
March 23, 1959 


* POSTAL AUTOMATION * CERAMIC-METAL RESEARCH 


* ATMOSPHERIC RESEARCH * PUBLICATIONS CHECKLIST 


Washington SCIENCE TRENDS 


PROJECT ARGUS 


Results of Project Argus are described by high Defense Department 
officials as too limited, too theoretical and too inconclusive to 
have any important effect upon anti-missile, radar or other De- 
fense "hardware" programs. Publicity on so-Galled "practical” 
applications has been vastly overdone, they state. "About all 
we really learned," one key scientist told SCIENCE TRENDS "is 
that protons migrate Eastward." 


SPACE SCIENCE "WORKING GROUPS" 


Invitations are out for membership of new "working groups" plan- 
ned by National Aeronautics and Space Administration in major project 
areas. NASA is looking for "a broad representation" from the educational, 

@ industrial and scientific communities. 


Working group members will include NASA project managers and 
scientists and engineers outside NASA who are actively engaged in re- 
search, development and testing in the fields concerned. Group members 


will primarily work in their own laboratories toward their "common 
objective." 


Groups will include: 


* Interplanetary observations -- chiefly deep space probes for 
measurement of magnetic fields, extension and intensity of radiation 
belts, cosmic rays, interstellar radio noise and micrometeorites. 


* Ionospheres -- measurements from a specially equipped and in- 
strumented satellite carrying a "sophisticated" ionospheric beacon. 


* Lunar and Planetary Surfaces -- First phase will involve "crash" 
landings on the moon of instrumented packages. Later objectives include 
the "soft" landing of instruments and one or two moon-orbiting small 
satellites. No manned exploration is planned at this time. 


* Orbiting Astronomical Observatories -- will involve a number 
of specialists from U.S. observatories. Objective is to place optical 
telescopes in orbit using a remote control television-type data trans- 


mission system for visible, ultraviolet, infrared, gamma and similar 
radiation. 


Working group is also being formed in the fields of magnetic fluids and 
plasmas. 
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POSTAL AUTOMATION -- SPECIAL REPORT 


Expanded Research and Development 


Post Office .Department expects to spend some $15 million in 

the next year for research and development in mail-handling 

problems. New study is also planned of microwave, facsimile, 

teletype and other electronic alternatives to letter mail. 

Research organizations from a variety of fields are now taking 
part in these programs. 


Here is an up-to-date summary of major projects under the direction of 
Wade Plummer, Research and Engineering, Post Office Department, 
Washington 25, D.C. 


Letter Sorting Machine Development -- Tests of letter-sorting machines 
imported from Holland and Belgium "have proved the advantages of machine 
over manual sorting methods" Department reports encouraging progress has 
been made in development of an efficient keyboard controlled sorting 
machine. One basic design, said to combine engineering simplicity and 
operating versatility, is now in pilot production. New programs include:. 


* New positive control horizontal-type sorting mitichine -- a $225,000 
item in the new budget. Design is expected to overcome problems of grav- 
ity fall and loss of facing and edging experienced in present type of 
vertical storing. Machine is expected to be faster, cheaper and more 
efficient. 


* Sequential sweeping, «memory. controlled sorting machine -- a $215,000 
item. Concept devised by National Bureau of Standards includes a series 
of letter pockets which receive letters in sequential order from operator- 
keyboard reading and coding stations. Destination code is stored ina 
computer-type memory. When all pockets are filled, like-destination mail’ 
is released simultaneously by the memory control to gathering belt. 


* Equipment for automatic reading -- a $439,000 item -- existing 
machine can theoretically sort typewritten or printed mail addressed to 
20 destinations. Department sees "great promise" for this device and a 
second, enlarged transistorized version is planned. Attempts will be made 
to recognize and sort hand addressed mail. 


* Phosphorescent code printing and reading equipment -- a $225,000 
item. Department believes this equipment will make it possible to 
physically detach operator keyboards from present sorting machines; 
consolidate operator reading stations and sorters. 


Automatic Culling, Facing and Canceling Equipment 


* Additional work on culler prototypes -- work will be done to test 
reliability and value of vertical thinning belts, hotel-key ejectors, 
width separators and recirculating volume control features. 


* Stamp-sensing techniques -- canceling machines require improved 
stamp recognition techniques. Problems include single versus multipte- © 
color light source; normal versus angular reflectance; large versus small 
quantities of light energies; large or small photocell magnification and 

other factors. An alternate system using stamp-tagging devices such as 
metallic threads, metallic strips, radioisotopes, luminiscent ink, mag- 

netic ink and like techniques is to be considered. | 
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* New memory techniques -- a $300,000 item. Department believes 
memory systems currently being developed for specific uses by other re= 
search and development organizations require less equipment and produce more 
accurate output than present computer-type stored-program machines. It 
is hoped to adapt "learning" features and other new techniques to the task 
of character or address reading. 


Parcel Post Handling Systems 


* Voice coding -- a $225,000 item. Present mechanical parcel 
post sorting systems require the use of a coding operator who manipu- 
lates a one-hand keyboard. This makes it difficult for him to orient 
the parcels. It is hoped to develop laboratory equipment which would 
respond to voice commands, thereby eliminating manual keyboard effort. 


Automatic Letter Packaging 


* Plastic banding research -- Department hopes to replace present 
method of tying sorted letters with a heat-sealing plastic tape. To date, 
banding material practical for this purpose has not been found. Close 
collaboration with industry on plastics is contemplated. 


Money Order and Certified Mail 


* Department expects to spend $225,000 for R&D on automatic equix»- 
ment for its Kansas City money order center. Projects include automatic 
detection of fraudulent documents, new information retrieval methods and 
Simplified search for duplicate orders. For certified mail, department 
plans to develop a photochromic device which would permit patrons to de- 
~osit money and insert a letter which will be marked as registered or 
certified. Equipment will include photographic recording units, coin 
and paper money verifying devices, electronic credit registers, automatic 
change makers and photosensitive patron receipts. 


Surveillance Equipment 


* Electronic devices -- Department plans to spend about $1 mil- 
lion on research development and design of improved surveillance systems, 
chiefly closed-circuit television and other electronic devices. It is 
believed that this will substitute for traditional post office inspection 
galleries. 


Contracts 


* Among organizations participating in the postal R&D program are 
Intelligent Machines Research Corp., Rabinow Engineering, Pitney-Bowes, 
Burroughs Corp. American Machine and Foundry, Emerson Radio and Phonograph, 
Reed Research, Aerojet General Corp. and Food Machinery and Chemical Corp. 


Patents 


* Department uses the patent rights clause developed by the De- 
fense Department with an additional clause permitting a contractor to 
patent throughout the world any invention made in performing the contract. 
Contractor is required to grant U.S. Government an irrevocable, royalty- 
free but non-transferable license to piagtice the invention. 
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Atmospheric Research Plans 


National Science Foundation is considering proposals for a National 
Institute for Atmospheric research to be operated by a group of uni- 
versities under primary government subsidy. The facility would be 
devoted exclusively to basic research. Over a six year period capital 
expenditures are estimated at $33 million and operating expenses at 
$38 million. 


Proposed Program: 


* Atmospheric Motion -- Studies will include the entire spectrum of 
internal wind systems, varying in scale from the general global circu- 
lation down to turbulent eddy elements. 


* Energy Exchange Processes in the Atmosphere -- Studies will include 
the nature, distribution and flux of particle energy, short-wave radiation, 
long-wave radiation, turbulent mass transport and the exchange of heat 
between the atmosphere and underlying surface, as well as the latent heat 
involved in the phase transformation of water. 


* Water Substance in the Atmosphere -- Studies will include funda- 
mental physical and chemical properties of water in the liquid, solid 
and gaseous phases; micro and macrophysical meteorological processes 
responsible for the generation, internal structure, and dissipation of 
clouds and related matters. 


* Physical Phenomena in the Atmosphere -- Studies here will include 
electrical, chemical, opticrl and acoustical phenomena and certain 
physical processes in the upper atmosphere. 


Proposed Facilities and Equipment: 


Flight facility and accompanying instrumentation would play a major 
role in the proposed Institute. Aircraft requirements are listed as 2 
Cessna 310's or equivalent; two Convairs or equivalent; three DC-6's 
and two B-57's. 


Computer Facility;Planners believe it "essential" that a computational 
laboratory equipped with a large scale computer of the IBM 7090 or Philco 
Transac 2000 class be available. 


Radiation Probing Facility; Equipment here includes dn all-purpose 
microwave radar for meteorological research; optical radar involving 
pulsed searchlight techniques; sferics equipment for measuring., the 
electromagnetic radiation eminating from lightning discharges and in- 
frared equipment, including a low-pressure absorption device. 


Proposed Building--Study made under Government grant is detailed 
down to the vinyl tile floors, and number of gardeners required. For 
example, a “commons room" is planned for coffee-time discussion and 
casual reading. "One can hope," the report states, "that this combin- 
ation of attractions may draw staff members from their offices and 
laboratories at various times each day, encourage chance acquaintances 
and create opportunity for profitable conversation...The court, with its 
surrounding spaces caters to the intellectual and metabolic hungers. of | 
the staff." 
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RESEARCH CHECKLIST 


( ) Reactive Metal Research: Researchers at the U.S. Bureau of Mines have 
developed a method said to reduce explosion risks in plants melting z2ircon- 
ium and other reactive metals. Air cooled molds are used for catching the 
molten metal without the risks of violent explosions which reportedly have 
occurred with water-cooled molds now used by industry. Most of the newly 
designed vessels were of copper. Stainless steel and aluminum proved un- 
satisfactory for this application. 


(Report available. Free. Write Bureau of Mines, Publications-Distribution 
Office, 4800 Forbes Avenue, Pittsburgh 13, Pa. for Report of Investigations 
5443, "Air Cooled Crucibles for Cold-Mold Arc Melting." 


( ) Accelerator Structure Research: Studies at Stanford University 
for the Office of Naval Research have demonstrated a number of ad- 
vantages said to apply to the electroforming of copper linear ac- 
celerator structures. Among these advantages is the ability to bake 


the structure at high temperatures for outgassing and sealing of the 
vacuum-tight accelerator tube. 


(Report available. Write OTS. U.S. Department of Commerce, Washington 
25. DC for PB 131 944. 22 pages. 75 cents.) 


( ) Steel Fatigue Research: Experimental results indicate that retained 
austenite in the matrix of high-strength steels lowers fatigue strength. 
It is believed this loss is caused when fatigue stressing transforris re- 
tained austenite to intempered martensite. Results are expected to have 
application in processing of high-strength steels, and in choice of steels 
for critical parts such as missile casings and aircraft structures. 


(Report available. Free. Write Office of Technical Information, National 
Bureau of Stanaards,. Washington 25, D.C. fer Summary Tech Report 2345) 


( ) Signal Summing Electrical Indicator: Investigators at the Naval 
Research Laboratory have developed an instrument to indicate the 
variable concentration of: one gas in a Mixture of five gases, or 

to indicate the concentration of all five gases. The apparatus 
reportedly can be adapted to a number of other problems requiring 
algebraic summations of five dc signals. Research is part of an 


effort to indicate. record or control concentration of gases and 
yvepors in submarines. 


(Research by Chemistry Division, Electrochemistry Branch, U.S. 
Naval Research Laboratory, Washington 25, D.C.) 


( ) Fluoroaromatic Polymer Research: Studies for the U.S. Navy looks to- 
ward the development of stable fluorinated polymers which would have 
numerous applications in aircraft and ordnance equipment as well as in 
various types of high-temperature equipment. The use of plastic and 
rubber-like materials is now restricted in such environments. The re- 
search program includes the synthesis of fluorocarbons. 


(Report available. Free. Write Office of Technical Information, National 


Bureau of Standards, Washington 25, D.C. for Summary Tech. Report No. 
2328.) 
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( ) Aircraft Safety Research: Air Research and Development Command is 
flight-testing a new voice warning system which may replace lights and 

horns in alerting pilots to flight emergencies. Device contains up to ® 
12 voice channels and employs 15-second pre-recorded warning messages 

to suit the particular mission and type of aircraft. System under test 

was built by Nortronics Division, Northrop Corp., Anaheim, Calif. 


( ) Shape of the Atomic Nucleus: National Bureau of Standards is 
studying the interaction of x-radiation with matter to determine 

the shape of the nuclei involved in the process. It was found = 
that the measurement of nuclear photon absorption cross sections 

make the effects of nuclear deformation immediately evident. 


(Report available. Free. Write National Bureau of Standards, 
Office of Technical Information, Washington 25, D.C. for 
Summary Tech. Report No. 2327) 


( ) Magnetic Field Research: Studies at the Diamond Ordnance Fuze Labo- 
ratories have resulted in development of a method said to provide valid 
approximations of the magnetic fields in non-ellipsoidal ferrite bodies 
for use in the design or analysis of ferrite devices. 


(Report available. Write OTS, U.S. Department of Commerce, Washington 
25, D.C. for Summary Tech. Report No. PB 131 938. 19 pages. 75 cents) 


( ) Antenna Research: Investigations at the Naval Research Labo- 

ratory have led to development of an experimental antenna multi- 

coupler which shows promise of accommodating six to eight channels s 
for shipboard communications. A cascade configuration of lightly 


loaded tuned circuits was used. 


(Research by Radio Division, Communications Branch, U.S. Naval 
Research Laboratory Washington 25, D.C.) 


( ) Ceramic-Metal Bonding Research: Research for the Navy Bureau of 
Aeronautics has led to new theories on the bonding of metal and ceramics. 
Investigations of the bonding of gold to fused silica suggest that the 
bonding mechanism involves a chemical process rather than mechanical 
interlocking. The findings have important implications for glass-metal 
seals in lamps, tubes, some types of particle accelerators and ceramic 
coating of metals and alloys to resist corrosion and oxidation at high 


temperatures. 


(Report available. Free. Write National Bureau of Standards, Office 
of Technical Information, Washington 25 D.C. for Summary Tech. Report 
No. 2322.) 


( ) Mercury Process Research: Studies by Westinghouse Electric 

for the U.S. Air Force indicate that a mercury process can produce 
powdered manganese bismuthide identical to that made by other 
methods now in use. The procedure is said to involve little 
preparation of materials, but efficient mechanical stirring is 


required. 
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PUBLICATIONS CHECKLIST 


) Uranium and Thorium -- a new volume in which uranium and thorium 
minerals are systematically and comprehensively described. Also 
discusses some rare-earth minerals containing uranium and thorium 
as nonessential components. 400 pages. $1.50. (Write Superintend- 

; ent of Documents, Government Printing Office, Washington 25, D.C. 

' for Publication No. I 19.3;1064) 


( ) Radioactive Minerals, a report summarizing the recommendations and 
conclusions developed during the geologic reconnaissance for such 
minerals in Idaho, Washington and Montana. 48 pages. 35 cents. 
(Write Superintendent of Documents, Government Printing Office, 
Washington 25, D.C. for Publication No. I 19.3:1074-B) 


( ) Electronic Circuits, a newly printed military standard which estab- 
lished performance criteria for certain circuits which have evolved 
as standard throughout the electronic industry because of their long 
use, wide application and reliable operation. 157 pages. $1. (Write 
Superintendent of Documents, Government Printing Office, Washington 
25, D.C. for Publication No. D 7,10:439 (AER) 


( ) Meteorology, a handbook for naval aviators. Part one discusses the 
fundamentals of meteorology while Part Two delves more deeply into 
weather, with an emphasis on flight hazards. 318 pages. $2. (Write 
Superintendent of Documents, Government Printing Office, Washington 
25, D.C. for Publication No. D 202.2: M 56/3) 


{ ) Protective Coatings, an index and guide to federal military and con- 
tractor specifications for numerous protective coatings, including 
those for aircraft, paints, metal platings, ammunition, tubing and 
wheel finishes. Prepared by the U.S. Army Detroit Arsenal. 159 


pages. $3. (Write OTS, U.S. Department of Commerce, Washington 25, 
D.C. for PB 151 166) 


( ) Aviation Medicine, a new annotated bibliography prepared by the 
Library of Congress containing 1,308 references with a complete ab- 
stract. Includes much new material from Russian and other slavic 
- 3 language sources. Surveys literature appearing in 1952 and 1953. 
354 pages. $5. (Write Aero Medical Association, 2642 University 
a Avenue, St. Paul, Minn.) 


‘ ( ) Cadmium, a comprehensive review of the sources, supply, technology 

q and uses of cadmium which is becoming increasingly important for 

: batteries, as control rods in nuclear reactors and other applications. 
E 30 cents. (Write Superintendent of Documents, Government Printing 

4 Office, —— 25, D.C. for Bureau of Mines Information Circular 

No. 7881 


: ( ) Saline Water, a summary of developments during 1958 on conversion of 
: saline water. Includes a table listing all known current R&D work —_ 
: in the field. Free. (Write Office of Saline Water, Department of 
Interior, Washington 25, D.C. for Saline Water Conversion Report) 


) Atomic Research Reports, a new price list of Atomic Energy Commission 
unclassified research reports. Covers some 4,000 reports including 
new documents acquired since July, 1958. Free. (Write OTS, U.S. 
Department of Commerce, Washington 25, D.C. for AEC Research Reports 
Price List No. 31) 
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Group Rates Available 


Significant savings are possible when you subscribe 
to Washington SCIENCE TRENDS under our popular new 


group subscription plan. 


You save money -- up to $15 per subscription. 
You save time -- we send each week's report directly 


to officials, plants, laboratories or libraries in 


accordance with your directions. 


We will be happy to supply further details. Write to: 


Circulation Department, 
Washington SCIENCE TRENDS 
1120 National Press Building 
Washington 4, D.C. 


P.S. Would you like to help us tell others about our 
service? Simply fill in the enclosed form and 
we will send sample copies, with your compliments, 
to the persons you suggest. No charge or obligation, 


of course. 
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